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Abstract 
The Municipal Solid Waste Management (MSWM) is one concern of cities in the world, 
notably in Algeria and specifically in the city of Chlef. Local authority faced these difficulties 
have more and more problems to bring local solutions to support an ever growing stream of 
waste. 
This support needs to organize the collection and sorting of waste generated by 
households, and the relevant elimination procedures other than dumping in landfill. The 
recycling of biodegradable materials by composting may be a possible way. Prior to justify this 
choice and to quantify the expected benefits for the environmental and agronomic areas, it is 
essential to proceed with the characterization of the MSW. 
Based on the zoning of the current collection of household waste as well as the 
sectorization of the different collection zones, sampling was performed on the dump trucks 
arriving on the controlled landfill of Meknassa, situated 9 km from the center of the city. The 
method of characterization used is adapted from MODECOM (Method of Characterization of the 
household waste, the protocol recommended by ADEME in France), which distinguishes three 
size distribution fractions, big :> 100mm, medium: 100-20mm, fine: <20mm, and 13 categories 
(organics, paper, cardboard, plastics ...). This operation is repeated for five zone of the 
municipality of Chlef, out of 5 campaigns spread over two years (2010-2011) according to the 
seasons.  
After this complete and detailed characterization of MSW collected in Chlef, and taking 
into account the biodegradable organic matter and humidity contents, the composting could be 
a solution for the region of Chlef which agricultural activities will be a natural outlet to compost 
product. 
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1. Introduction 
The management of the urban solid residues (MSW) in developing countries is far from 
being positive, the elimination of the waste stays one of the main challenges with which are 
confronted the authorities. The causes are known: in the first place, the rural emigration with 
these consequences on the housing environment, on the education, on the health and on the 
environment, secondly, the domain of the setting-up of the population most decreases is not 
mastered by the persons in charge [1] and thirdly, the sectors of valuation of the urban solid 
residues are not mastered yet, the brulage and the wild garbage dumps and the raw discharges 
establish(constitute) the final release in conditions which do not answer necessarily the 
necessary guarantees to avoid the atmospheric pollution, contaminations of ground waters, 
grounds and holiness of the environment [2]. Indeed, the waste once put down(deposited) is 
subjected to processes of biodegradation, the generated lixiviat loaded with organic substances 
infiltrates there to engender a metallic and organic pollution in grounds, streams and 
subterranean waters [3]. The biodegradation of the urban solid residues is directly connected to 
the composition of residues, to the nature and to the local climatic conditions [4]. 
As in all the developing countries, Algeria during these last ones years knows an economic 
and demographic development what implies a change in the modes of consumptions and 
production what influences directly the increasing urban quantities of residues generated as well 
as the variability of their composition [5]. Therefore, public authorities took care of the 
management of the urban solid residues and more particularly, of the collection in almost the 
totality of the big conglomerations, the transport and the elimination [6]. But, the treatment of 
this waste limits itself in them stored generally in (CET), in uncontrolled dump sites and even 
outdoors what influences directly the cleanliness of cities and the degradation of the 
environment. The authorities’ managements of the environment and wilayas have to face this 
phenomenon by encouraging the other sectors of valuation composting and recyclable 
materials. Finally, the implementation of a management system: collection, transport and 
ecologically rational elimination of residues became the preoccupation of the PROGDEM 
(National Program of Management of the Municipal Waste) since the year 2002. 
In this context, this work carries in particular: - on the precise characterization of the deposit 
of solid urban residues in flows (T/J) and in composition over two years and four seasons of the 
urban residues of the city of Chlef; - on their content in organic matter and their humidity. This 
physical characterization (size and category) but also chemical will decide on the adequate 
choice of treatment of the urban solid residues of Chlef in particular and those of Algeria of 
general order. 
2. Materials and  methods 
2.1 Presentation of the city of Chlef 
The department of Chlef is a city situated in the western part of the North of central 
Algeria, between both more big cities, in 200 km in the southwest of Algiers and in 210 km in the 
northeast of Oran. It is limited to the North by the Mediterranean, to the South by the 
department of Tissemsilt, in the East by the department of Tipaza and Ain Defla, on the West by 
the department of Relizane, the total surface being 4791 km2. According to the censuses 
(inventories) dating April 2008, Chlef is the 10th big city of the country by its population 
estimated at 179 768 inhabitants. However and according to the same source, the department 
occupies the eighth to the national level with a population which widely exceeded 1 100 000 
inhabitants. In spite of its semi-wet climate in the part of the North and of continental type 
southward, Chlef is one of the warmest regions of Algeria. According to the data of the National 
Service of Meteorology (O.N.M, 2001), when we distinguish: - a period, relatively rather cold, 
with minimal temperatures which are noted during the period which spreads out of January until 
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April. The spicy average temperature is of 10, 9°C; - a warm period hanging the rest of the year 
with maximal temperatures during August. The average temperature is of 28,4°C; - 
pluviometries average is 420 mm / year, it is unstable and she would never know how to meet 
the needs of the agriculture; - prevailing wind blow east and of the southwest with changeable 
orientations according to the seasons. According to the Main plan of Development and 
Urbanization (P.D.A.U, on 2002), the global surface occupied by the urbanization is 12.930,54 
ha. The department tunes an essential place to the sector of the agriculture is: A surface of 
327.537 ha is 66% of the department. The management of the waste is thrown in 2003 to Chlef-
city. In 2004, the project of a discharge controlled in collection and in treatment, realized and put 
in service in the site of Meknassa in 9 km (figure 1), in the southwest of the city. The Center of 
the technical burying which can welcome 120 tons/day. 
Figure 1: Map locating the Technical Landfill Site (TLS) of Meknassa (scaling: 1/50000) 
2.2 Sampling and characterization of solid urban waste 
The objective of the study of characterization of household waste in Algeria and 
particularly to Chlef, as in the PED, is to supply the maximum of information on the deposit 
which can help the local powers in the decision-making with regard to the management and to 
the waste treatment. Indeed, the accessibility of this tool is going to allow the decision-makers to 
follow the changes and the evolutions of the situation of the management of the waste, this will 
allow them to optimize the choices of the programs susceptible to contribute to resolve the 
problem of the waste (valuation, recycling, treatment, etc.). 
The sampling represents the decisive stage in the reliability of the results of the 
characterization; it depends first of all on the objective aimed by the study. The 
heterogeneousness of the deposits of waste (categories, subcategories) and the variation within 
the populations targeted (neighborhoods, households) returning the even more complex 
sampling [7].  
To define the weight of the sample two factors were taken into account:  
1-  The current zoning of the collection of the urban solid residues as well as the 
division into sectors of various zones of collection of the city of Chlef (the East, City center, the 
West, the South and the North). 
2-  The characterization of the urban waste, studies recommend a weighty sample 
varying from 90 kg to 135 kg [8]. Other methods recommend the selection from 100 to 200 kg of 
waste after a successive quartage of a whole responsibility of truck [9]. The method 
MODECOME recommends a 500 kg sampling after quartage to limit the errors of measure [10]. 
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But, in our case, the waste of the city of Chlef does not contain of blocking then, we opted for a 
mass of 200 kg sample after a quartage of a mass of 400 kg taken by a truck taken at random 
during the unloading of the waste at the level of the discharge of Meknassa after collection. This 
operation was repeated for five zones of the municipality of Chlef during several partners during 
two years. 
Table 1: Quantity of sample in each area MSW 
 
 
 
 
 
 
 
 
 
 
 
The waste is sorted out by means of a table of sorting which allowed to realize a 
separation in three size grading namely: the big (> 100 mm), the means (100 - 20 mm), the 
purposes (20 mm). The big and the means are then sorted out in 9 categories and according to 
the MODECOM [11]: putrescible, papers and cardboards, textiles and sanitary textiles, plastics, 
glasses, metals, not classified fuels (CNC), incombustible not classified (CPSC) and special 
waste. 
The humidity and the content in Dry Material were determined according to the methods 
AFNOR (FRENCH NATIONAL ORGANIZATION FOR STANDARDIZATION), on 1996. Using 
the drying in 105°C until a constant mass to determine the humidity and a calcination of the 
material dries in 550°C during 2 hours for determined the organic matter [12, 13]. 
 
3. Results and discussions 
3.1 Physical composition of waste  
The sorting by size informs us about the proportions of the grading fraction, were 
proceeded to the higher described sorting of 3 size grading namely: the big (> 100 mm), the 
means (< 100 mm and > 20 mm), liqueur brandies (< 20 mm).   
 
The composition of residues by categories in percentage of the sorted out mass, 
according to the seasons and the zones of the city of Chlef is represented in table 2, 3, and 4 
following ones. The knowledge of this composition is essential to estimate the methods of 
elimination as the composting, recycling of metals and other recyclable materials: papers-
cardboards, glass, plastics and also to size processing plants. 
 
 
Zones of sampling of the city of Chlef 
Samples =24; M = 1000kg / zone 
The East of the 
city 
5 Samples 
200 
kg/zone/Semple 
The West of the 
city 
5 Samples 
200 
kg/zone/Semple
Centres-City
5 Samples 
200 
kg/zone/Semple 
 
The North of the 
City 
5 Samples 
200 
kg/zone/Semple
The South
5 Samples 
200 
kg/zone/Semple 
Sectors 
- 0uled 
Mohamed 
+ Kfafsa + 
Aouabed 
- Radar + 
Dzebouj 
 
Sectors 
- Hya benssouna 
- Hay 
Chorfa+ancient 
02.03.04 
- Hay Chorfa  
-Hay Chorfa 712 
logts+130 logts 
01 05 06
Sectors 
-Ville cotée 
EST 
- Ville cotée 
OUEST --
Marché de 
gros 
 
Sectors 
-Hay 
Chegga 
- Hay 
Elhourria+z
one rurale 
nord 
 
Sectors 
-Hay salem 
-MoussalahaHay + 
Arroudj 
-Hay Frères 
Abbed 
-Hay lalla Aouda 
-Hay Hassania  
766   Tahraoui Douma Naïma et al. /  Energy Procedia  18 ( 2012 )  762 – 771 
Table 2: Composition in percentage by category and under categories of the MSW (1st and 
2nd Campaign (Spring, 2010)). 
    Campaign 1     Campaign 2     
Zones Centres South East North West Centres South East North West
Categories Subcategories % % % % % % % % % % 
Putrescible 53,2 64,6 56,8 60 60,9 55,4 61,2 57,7 54,3 53,6
Papers 5 3,4 3,7 3 4,6 4,9 4,7 1,8 3,3 5,8
Cardboards 4,4 2,6 8,1 7,1 3,7 7,2 5,6 7,7 4,6 7,4
Composites 2,5 1,8 1,5 2,2 2,6 1,8 1,1 1,5 1,2 2,4
Textiles 5,3 2,1 3,2 2 3,2 3,6 1 2,7 2,6 2,1
Sanitary 
textiles  3,7 6,7 7,6 7,5 8,3 8,4 8,2 6 14,1 9,8
Plastics Bag 6,4 8 6,6 6,2 7,5 5,4 6,9 8,2 6,2 7,8
  Bottles in PET 2,2 1,8 4,1 3,5 2,5 3,5 2,4 2,3 3 3,3
  Bottles in PVC 1,5 0,5 0,2 0 0,3 0,3 0,8 0 0 0,1
CNC 1,3 0,2 0,7 0,9 0,1 0,2 0,8 0,5 1,4 0,3
Glass 0,7 1,3 3 3,3 0,5 5,2 1,9 3,9 2,4 1,1
Metals Ferrous metals  2 1,9 1,5 0,9 1 1 2 1,5 1,9 1
  No ferrous metals 0,9 0,6 0,5 0,7 0,7 0,2 0,6 0,6 0,7 0,5
INC 2 1,5 0,7 0,6 1 1,4 0,8 0,6 1,4 1,9
Hazardous 
waste  0,7 1 0,5 0,4 1,3 0,5 0,3 3,1 1 0,6
Fine materials   8,2 2 1,3 1,7 1,8 1 1,7 1,9 1,9 2,3
Table 3: Composition in percentage by category and under categories of the MSW (3rd and 
4th Campaign (Summer, 2010)).
 
    Campaign 3       Campaign 4     
Zones   Centres South East North West Centres South East North West
Categories Subcategories % % % % % % % % % % 
Putrescibles 64,6 74,3 60,1 73,7 77,2 73,2 72 74,6 74,3 75,8
Papers  2,5 3,2 1,8 3,2 1,2 2,1 1,3 1,7 1,2 0,7
Cardboards  4,9 2 7,5 3,7 3,8 2,5 2,6 1,9 6 6,6
Composites 2,4 1,5 1,5 1,3 1 1,6 1,6 1,5 1,1 0,9
Textiles 2 1,8 1,3 1,6 1,2 1,3 1,8 3,2 1,4 1,9
Sanitary 
textiles  5,9 5,2 7,5 5,5 4,8 6,3 6,4 4,4 6,2 5,2
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Plastics Bag 8,9 6,7 6,9 6,4 4,7 7,7 7,1 7,8 5,3 5,1
  Bottles in PET 2,3 1,7 2,9 1,5 1,7 1,2 2,2 1,7 1,2 1
  Botlles in PVC 0,1 0,4 0,2 0,1 0,1 0,1 0,1 0,1 0,1 0
CNC 0,3 0,1 0,2 0,1 0,3 0 0,2 0,3 0 0,3
Glass 2,9 1,2 4,9 0,7 2,1 1,9 2,2 0,7 1 0,4
Metals Ferrous metals 1 0,4 2 0,5 0,8 0,5 0,6 0,4 0,4 0,6
  No ferrous metals 0 0,2 0,7 0,2 0,2 0,2 0,3 0,2 0 0,1
INC 1,2 0,2 0,2 0,3 0,5 0,2 1,1 0,2 0,6 0,8
Hazardous 
waste   0,3 0,6 0,4 0,6 0,1 0,4 0,4 0,8 0,1 0,2
Fine 
materials   0,7 0,5 1,9 0,6 0,3 0,8 0,1 0,5 1,1 0,4
 
 
Table 4: Composition in percentage by category and under categories of the MSW (5th 
Campaign (Winter, 2011)). 
 
Zones Centres South East North West
Categories Subcategories % % % % % 
Putrescibles 58,4 72 67 64,4 70,8
Papers  4,2 1 3 0,7 1,7
Cardboards  3,2 1,1 3,3 1,4 3,3
Composites 3,3 3,8 2,7 2,1 2,9
Textiles 1,7 2,5 2,5 1,7 1,6
Sanitary Textiles  14,8 11,4 11 10,6 7,8
Plastics Bag 1,6 0,8 2,8 0,3 0,7
  Bottels in PET 3,5 3 0,3 2,9 5,1
  Bottels in PVC 2,7 0,3 2,7 0,3 0,8
CNC 1 0,2 0,9 0,2 0,5
Glass 1,2 0,7 0,7 1,3 0,7
Metals Ferrous Metals 1,4 1,3 0,9 0,5 0,5
  No Ferrous Metals 0 0 0,1 0 0,1
INC 1 0,4 0,2 3,4 1,4
Hazardous waste  0,7 0,1 0,6 0,1 0,5
Fine materials    1 1,4 1,3 10,2 1,8
 
The results obtained from the various campaigns show good that the urban solid 
residues are mainly constituted by putrescible waste with a percentage which varies between 
53,2 % and 77,2 % and of waste of packaging (Papers, Cardboards, Textiles and Plastics). 
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These results were found in the city of Algiers and the city of Biskra according to the works of 
Mezouari [14]. 
The results obtained after the first one and the second campaign show that the 
putrescible party varies between 53, 2 % and 64,6 % and a slight variation of the proportions of 
the waste of packaging (paper, cardboard, composites, and blow up). The percentage of liqueur 
brandies is weak because, the sorting was made on the waste brutes that very day of their 
collection and for the wet state. Very few ferrous metals because of their recycling to the source 
by chests of drawers. 
The proportions of putrescible obtained during summer, 2010 are very high with regard 
to those of the spring, 2010 and they are almost constant in all the zones of the city of Chlef. 
This is due to the mode, at the level of life, to the nature of the environment and to the 
socioeconomic character and also to the diet of the inhabitants which is generally based in 
summer on vegetables and fruits which contain a lot of water (watermelon, melon, tomato.. 
etc.).
The compositions of the waste of packaging remain constant during year 2010. No 
considerable variation of the composition of metals during summer, 2010 because of recycling 
to the source. 
The results of the sorting during the year 2011 show that the composition of putrescible 
varies between 58, 4 % and 70, 8 %. The high rate of putrescible obtained during two years 
reveals the urban even semi urban character of the conglomeration of Chlef as well as the 
lifestyle of these inhabitants. The variation of the percentages of the waste of packaging (paper, 
cardboard, plastic during two years shows that there is no sensitive evolution, this is due at the 
source of these materials which is particularly connected to the industrial, commercial or 
administrative activity. The Plastic occupies, in ascending order, the second place in residues 
after putrescible. 
  Quantitatively, the percentage during the second year of our study decreased, these results 
can be translated by an important recycling of bottles into plastics to the source.  
The results showed that the percentage of the glass amounts to 5, 2 %. This 
percentage, being relatively low can constitute a rather considerable economy because the 
glass is the only material is infinitely recyclable without losing these intrinsic qualities. Indeed, 
his dumping is a big loss in natural sources which it is necessary to protect. 
This study brought to light the low percentage in metals which is from 0, 4 % to 2, 9 % 
what explains by a sorting at the source of this category of residue. Even in low quantity, the 
dumping can entrained a pollution of subterranean waters. With the aim of avoiding such often 
very expensive consequences, a sorting to the source is an inescapable necessity. We observe 
important distances in the composition of the fine material of residues during the seasons 
(winter, spring and summer) during two years; this report explains the humidity of the waste in 
the pure state. 
According to the works of characterization of the urban solid residues in various cities of 
various Developing countries, as in lomé in Togo [15], in Tunis in Tunisia [16], in Nouakchott in 
Mauritania [17] and those of Chlef in Algeria show that there are very important distances on 
every category, what so confirms the theory according to which the nature of a waste is bound 
to the lifestyle. 
The variability of the categories and the sous categories of residues as well as the big 
percentage of certain categories, shows well the interest of the sorting since the source and on 
the other hand the existence of various tubs(ferries, high school diplomas) for every type of 
residues in district for a collection, a transport and an ecologically rational choice of elimination. 
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3.2 Moisture content, H% 
The drying concerned the categories of the most organic waste (putrescible, papers, 
cardboards and fine materials after the sorting. The table 5 presents the results.  
Table 5: Measured humidity (in %) by campaign 
  campaign 1 campaign 2 Campaign 3 Campaign 4 Campaign 5 
Categories H% H% H% H% H% 
Putrescible 75,3 80,7 83,5 85 85,7
Papers  50 39,8 51,4 66,3 70,3
Cardboards  39,8 36,8 46,3 56,5 58,5
Fine materials  60,9 60,7 42 42,1 65,4
Average  56,5 54,5 55,8 62,5 69,9
It seems that the humidities of the waste do not present seasonal variations. The humidities 
are very important. The humidity of putrescible varying from 75,3 % to 85,7 %. This high 
valeures is an asset in favour of a treatment as well by composting as by dumping to avoid the 
generation of big quantity of lixiviat in the centers of technical burying. The average humidity of 
the waste to Chlef varies between 54, 5 % and 69, 9 % because of big contents putrescible. 
3.3 Content in organic matter, MO % (/MS) 
The organic content in materials was measured on the fermentable (putrescible, papers and 
cardboards) and the fine material. The results are presented in the board 6 following: (Table 6) 
Table 6 : (MO%/MS) 
  campaign 1 campaign 2 Campaign 3 Campaign 4 Campaign 5 
Categories %MO/MS %MO/MS %MO/MS %MO/MS %MO/MS 
Putrescibles 88,2 86,6 86,5 68,5 78,5
Papers 35,5 33,4 45,2 84,8 68
Cardboards 37,6 40,2 63,4 79,3 82
Fine materials 76,6 66,6 56,6 27 36
Average  59,5 56,7 62,9 64,9 66,1
The objective aimed by this measure is the knowledge of the fermentable valorisables 
constituents by composting. Putrescibles has a value which varies between 68, 5 % and 88, 2 
%; this value was found in the putrescibles of the waste of the CET of Ouled Fayet [14] 
(Mezouari, on 2010). The content in organic matter of the fine material is 76, 6 %, what is of for 
the presence of a big quantity of fermentable in the fine material. These big contents in organic 
matters in the fermentable and the fine material are an indicator mattering on the capacity of the 
urban solid residues of Chlef for a treatment by composting. 
4. Conclusion 
The results of the physical characterization of residues show that the putrescible part is 
dominant with a 77, 2 % percentage. The chemical characterization showed that the 
fermentable part and the fine material have average contents in organic matter which varies 
between 56, 7 % and 66,1 %. Such results seem to confirm that the selective collection of the 
fermentable part constitutes a basic asset treatment by composting. 
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